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1,  INTRODUCTION 

As  a member  of  the  NATO  Military  Agency  for  Standardisation(MAS) 

Naval  Fuels  and  Lubricants  Working  Party,  the  UK  represented  by 
the  Admiralty  Oil  Laboratory* was  asked  in  1975  to  carry  out  a 
standardisation  study  of  the  water  wash  resistant  greases  in  use 
by  UK,  Netherlands,  France  and  Canada.  The  results  of  this  study 
were  reported  to  NATO.MAS  members  on  8. 4 ,76  under  letter  reference 
7807/NATO  1/76/CEC,  and  discussed  at  the  June  1976  meetings 
of  the  Working  Party. 

At  those  1976  meetings  the  UK  agreed  to  obtain  and  test  for 
acceptability  the  grease  in  use  by  Germany.  It  was  also  pointed 
out  that  the  type  of  grease  used  by  the  UK  and  the  Netherlands 
could  have  compatibility  problems  when  mixed  with  other  types  of 
grease.  Both  of  these  items  of  work  were  tackled  simultaneously 
and  reported  together  on  14.2.77  to  NATO.MAS  members  under  letter 
reference  7QC7/mTO  1/77/CEC. 

For  convenience,  both  reports  are  combined  below.  The  results 
appear  in  Table  1 and  2 and  summaries  of  the  specification 
rec^uirements  of  the  UK,  Rpance  and  Canada  appear  as  Appendices  A,B  & C. 

2,  STANDARDISATION  STUDY  OF  UNITED  KINGDOM.  NETHERLANDS.  FRENCH 
AND  CANADIAN  GREASES 

Samples  of  grease  obtained  from  the  above  countries  were  tested 
to  the  UK  specification  DGS  327  for  Grease,  Sea  Water  Resistant 
XG-286.  At  the  time  the  UK  had  only  one  qualified  product  and 
this  was  and  still  is  essentieilly  the  same  as  the  commercial  grease 
used  by  the  Netherlands.  ^t  is  therefore  not  surprising  that  the 
results  obtained  (Table  1)  on  these  two  greases  are  very  similar, 
both  greases  complying  with  every  requirement  of  the  specification. 

The  French  grease  is  a different  kind  of  lime— base  grease  with  a 
much  higher  Dropping  Point.  It  was  a borderline  pass  in  the  Water 
Resistance  and  Steel  Corrosion  test  and  gave  an  inferior  rating 
(2  compared  with  0)  in  the  Dynamic  Anti-Rust  (Emcor)  test.  The 
Canadian  grease  passed  the  latter  test  with  ratings  of  0 but  failed 
the  Water  Resistance  and  Steel  Corrosion  with  corrosion  in  all  six 
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craters.  It  also  failed  the  Oil  Sepeo*ation  test  and  its 
Worked  Penetration  was  outride  the  limits  for  XG-286. 

At  the  June  1976  meetings  it  was  agreed  that  a new  NATO  code 
number  G-460  woiild  be  assigned  for  Greases  Sea  Water  Resistant, 
with  products  obtained  under  the  specifications  of  the  UK  and 
fVance  being  accepted  as  standardised  \mder  the  terms  of  the 
NATO  agreement  Stanag  1135* 

The  Netherlands  would  use  the  UK  specification  and  Belgium  would 
use  the  French  specification. 

TESTING  OF  GERMAN  GREASE  9150-066(A  CO^fl<ERCIAL  EP  GREASE) 

TO  UK  SPECIFICATION  DGS  32? 

It  will  be  seen  from  the  results  obtained  on  the  above  grease 
(Grease  A in  Table  2)  that  it  failed  both  corrosion  tests  and 
its  Worked  Penetration  was  outside  the  limits  set  by  the 
specification.  Also  as  a result  of  the  compatibility  tests 
reported  below,  it  transpired  that  the  grease  9150-066  has  a very 
poor  working  stability.  After  only  500  strokes  in  a mechanical 
grease  worker  its  penetration  increased  by  3S  - an  increase  of 
50  is  usually  the  maximum  permitted  after  working  a grease  for 
100,000  strokes.  The  poor  working  stability  probably  explains 
the  poor  performance  in  the  Water  Resistance  and  Steel  Corrosion 
test  as  such  a grease  wovild  be  more  easily  removed  from  a flat 
surface  by  a jet  of  water  and  thus  permit  corrosion  to  occur. 

The  Dropping  Point  of  the  grease  is  over  300”c  but  this  high 
temperature  capability  is  not  likely  to  be  of  euxy  advantage  in  the 
tyi>e  of  application  intended  for  these  greases.  It  was  concluded 
that  this  German  grease  should  not  be  included  under  the  NATO  G— 460 
classification . 


4,  COMPATIBILITY  TESTS  ON  UK.  FRENCH  AND  GERMAN  GREASES 


By  the  time  these  tests  took  place  a second  product  (Grease  C in 
Table  2)  had  been  approved  to  the  DGS  327  specification.  As  the 
work  on  the  German  grease  was  proceeding  at  the  same  time,  its 
unsuitability  was  not  realised  until  the  compatibility  tests 
were  well  under  way  - hence  its  inclusion  in  the  programme. 


50/50  mixtures  of  all  combinations  of  the  four  greases  (A/B, 

A/C,  etc  in  the  Table)  were  produced  by  working  equal  volumes 
of  the  two  greases  concerned  (which  had  already  been  worked  60 
strokes  for  the  Worked  Penetration)  a further  500  strokes  in  the 
standard  mechanical  grease  worker.  The  individual  greases  were 
also  worked  a total  of  56O  strokes  in  order  that  a true  comparison 
could  be  made  between  the  results  obtained  on  them  emd  those 
obtained  on  the  mixtures.  This  showed  the  German  grease  (Grease  A 
in  the  Table)  to  bo  incompatible  with  all  the  other  greases  -it 
will  be  seen  that  in  every  case  its  mixture  with  another  grease 
(A/B,  A/C  and  VD  in  the  Table)  was  much  softer  (i.e.  had  a much 
higher  penetration)  than  the  softest  individual  grease  which  was 
Grease  A.  This  is  the  accepted  definition  of  incompatibility  - 
where  a significantly  worse  result  is  obtained  from  a mixture  than 
the  worst  result  obtained  on  any  one  product.  Only  Grease  A 
produced  such  a result  in  these  tests  and  only  the  consistency  of 
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the  mixture  was  affected  in  this  way  - with  every  other  test 
an  intermediate  result  was  usually  obtained* 

The  French  grease  will  be  seen  to  be  compatible  with  both  UK 
greases,  but  its  performance  in  both  the  Water  Resistance  and 
Steel  Corrosion  test  and  the  Dynamic  Anti-Rust  test  was  poor. 

When  the  same  grease  was  tested  twelve  months  earlier  (Table  1) 
it  gave  much  better  results.  Apart  from  aging,  a probable 
explanation  is  that  on  the  earlier  occasion  the  first  test  was 
carried  out  on  grease  worked  60  strokes  (as  laid  down  in  the 
specification).  As  already  mentioned,  the  later  tests  were  done 
on  individual  greases  worked  a total  of  560  strokes  in  order  to 
get  a true  comparison  with  the  mixtures.  The  extra  working 
of  the  French  grease  resulted  in  a softer  sample  (penetration  of 
280  compared  with  265)  which  probably  had  less  resisteince  to  being 
washed  away  by  the  jet  of  water.  This  extra  working  shoiJ.d 
not  have  affected  the  performance  of  the  grease  in  the  I^amic  Anti- 
Rust  test  as  it  represents  only  a small  proportion  of  the  working 
the  grease  gets  in  the  apparatus  itself* 

Kxtra  working  of  the  German  grease  may  well  account  for  some 
reduction  of  its  performance  in  the  Water  Resistance  and  Steel 
CoiTosion  test,  but  the  superiority  of  the  French  grease  in 
this  respect  is  shown  by  the  effect  of  nixing  them  with  the  two 
UK  greases.  It  will  be  seen  that  mixtures  B/D  and  C/D  did  well 
in  bo;h  the  steel  corrosion  tests  whereas  mixtures  A/B  and  A/C 
gave  poor  resiilts.  This  indicates  that  the  corrosion  properties 
of  D,  cdthough  not  up  to  those  of  B and  C are  better  than  those  of  A. 


5,  SUMMARY 

5.1.  Compatibility  tests  have  shown  that  no  problems  exist  when 
the  grease  used  by  both  the  UK  and  the  Netherlands  is  mixed 
with  that  used  by  France, 

5.2,  Apart  from  its  poor  anti-corrosion  properties,  the  German 
grease  was  not  compatible  with  the  UK  and  French  greases. 

5»3.  The  French  grease  failed  both  steel  corrosion  tests  although 
it  passed  the  Water  Resistance  and  Steel  Corrosion  test  when 
it  was  first  tested  in  1976.  Mixtures  of  this  grease  with 
both  UK  greases  passed  both  tests. 


6.  CONCLUSIONS 

6.1.  The  physical  properties  of  the  French,  Netherlands  and  UK 
Water-Wash  greases  are  close  enough  for  the  greases  to  be 
considered  Standardised  Products  \mder  the  terms  of  the 
NATO  agreement  Staxtag  115^* 

6.2.  There  should  be  no  compatibility  problems  if  there  is  any 
mixing  of  products  standardised  as  Water  Wash  Greases 
under  the  NATO  Code  No  G-460* 
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product  i'T,  used  by  the  Rsyal  Netherlands  Navy, 
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d.  Rcouiremcnts 


A sample  taken  from  any  portion  of  the  product  shall  comply  with  the  lohowmji:- 


f 

1 TEST 
NO 

TEST  ■ 

' 

TEST  LIMIT 

TEST  METHOD  1 

1 

* 

1 

1 

1 

1 

Appearance 

Smooth,  homogeneous, 
free  from  lumps, 
abrasive  particles  and 
other  impurities,  scen- 
ting material  or 
objectionable  odour. 

Visual  examinatia-.  j 

j 

i 

i 

i 2 

t 

Penetration,  worked 

265-295  j ASTM  D 217/IP  50  ! 

0 

Drop  point,  C min 

87 

ASTM  D 5G6/IP  132  i 

1 

Oil  separation,  per  cent  . 

3 

-/IP  121  ■ . 1 

7 days  at  iO°C  ! 

I 5 

1 

i 

1 

Copper  corrosion: 
Condition  of  grease 

Condition  of  copper  strip 

No  green  colouration 
or  change  in  texture. 
No  pitting,  etching,  or 
dark  brown,  green  or 
black  staining.  Slight 
brown  staining  is  per- 
missible. 

- /IP  122  j 

(BS  4455)  ' 

24  hours  at  GO  C i 

i 

6 

1 

Low  temperature  pumping 
properties 

The  grease  shall  be 
easily  pumped. 

Annex  A j 

1 

* 

7 

Water  resistance  and 
steel  corrosion  max 

Corrosion  in  1 crater 

Annex  B 1 

I 

1 

8 

Dynamic  anti- rust  test 
rating  xxiax 

Rating  of  0 

- /IP  220  , 

(with  57c  NaCl  in  water  ’ 
instead  of  pure  distilled 
water). 

9 

Water  content, 

per  cent  max 

1.5 

AST.M  DO  5/IP  74 
(BS43S5) 

1 

XOTES  1.  •)(•  To  be  used  for  typo  approval  tests  only. 
2.  Boom  temperature  means  IS^C  to  25°C. 
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METHOD  FOR  THE  DETERMINATION  OF  LOW  TEMPERATURE 


1.  APPAR/\TUS 


PUMPING  PROPERTIES 


a.  Grease  gun-  pom  pom.  Type  H (Tecalemit  Engineering  Ltd),  obtainable  on  loan  by 
application  to  the  Qu.vlity  Assurance  Authority. 

o 

b.  Refrigerator  - capable,  of  being  maintained  at  minus  5 + 1 C. 


2.  PROCEDURE 

o 

a.  Fill  the  gun  with  grease  and  place  in  the  refrigerator  at  minus  5 C. 


b.  Maintain  at  the  test  temperature  for  twenty  four  hours. 

c.  Remove  the  gun  from  the  refrigerator  and  operate  it  immediately,  (protective 
gloves  should  be  worn). 

. . • AMEK  B 


CORROSION 
TEST  PANEL 

GREASE 

LAYER_;^__j_ 


SHUTTER 


B 

A 


FROM  WATER 
2 — MAIN 
RELIEF 
VALVE 


TRAP 


FICURB  1 LAYOUT  FOR  CORROSION  PREVSTCTIOy  TEST 


100mm' 


FIGURE  2 DOCTOR  3LADB 


CUBE  (16mm  SIDE) 
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CORROSIOX  PREVSXTIOX  TEST 


1. 


METHOD 


;.na 

■.c 


i i'iO 


The  apparatus  used  is  shour.  diag:raramatically  in  Figure  1.  Tue  jct,  v.;uc.j 
consists  of  a brass  cylinder  50  mm  long  through  -vhich  a hole  l.Gmm  diameter  has  been 
bored  ccnti-ally  is  clamped  so  that  its  upper  end  is  7G  mm  from  the  lower  surn.e-.  of  ;.;c 
corrosion  imncl  and  is  so  supported  that  the  issuing  sti'eam  of  v/ater  impinges  verHcally 
upwards  on  to  the  panel  normal  to  the  surface,  Pressui'c  tubing,  C.  5mm  inicmr.l  uiarnet 
shall  be  used  throughout  the  flow  line,  the  length  used  between  A and  the  jet  bemg  GOO  m: 
sharp  bends  shall  be  avoided.  The  distance  between  A and  B shall  be  at  least  150 
the  T-pieces  at  ,•!  and  B shall  also  have  an  internal  diameter  of  6,  5 mm  ^0.2  mm 
junction  A to  the  manometer  should  bo  at  the  same  horizontal  level  as  the  tip  of  me  _;et. 
Arrangements  are  made  so  that  a shutter  can  be  placed  between  the  jet  and  the  'nnd, 
pressure  of  the  water  is  first  adjusted  approximately  by  means  of  iho  main  tap  and  is 
.‘'mally  adjusted  to  17S  mm  of  mercury  using  the  relief  valve,  Vfith  ihe  shutter  m posiiion, 
the  jet  is  allowed  to  run  for  a few  minutes  until  the  pressure,  as  registered  on  the  mano- 
meter, is  steady  at  this  value.  The  steel  corrosion  panel  at  room  temperature’'  ;mc,v.red 
as  described  below  is  then  clamped  in  position  and  is  exposed  to  the  jet  for  30  seconds  by 
operating  the  shutter.  Three  tests  are  carried  out  on  each  of  two  panels,  the  craters  bemg 
evenly  spaced  along  the  lengthwise  centre  line.  The  panels  arc  then  supported  horizontally 
some  distance  from  the  bottom  of  a vessel  which  can  be  hermetically  sealed  and  I'r.c  craters 
are  filled  with  sodium  chloride  solution  made  by  dissolvmg  5 grams  of  the  s.  It  in  100  ml  of 
distilled  water;  50  ml  of  the  solution  are  also  placed  in  the  bottom  of  the  vessel  to  prevent 
change  in  concentration  of  the  crater  solution.  The  vessel  is  ntaintained  at  room  temper- 
ature* and  after  48  hours  the  craters  are  inspected  f<m  signs  of  rusting  and  corrosion.  The 
temperature  of  the  jet  water  shall  not  be  less  than  ICC  and  not  more  than  15  ~ 
test  shall  be  carried  out  at  room  temperature.  * 


PREPARATIOX  OF  PAXEL 


A test  panel  which  is  of  mild  steel  about  150  mm  x 100  mm,  x IS  BG  is  prc;-»arod 
for  this  test  as  follows;  the  panel  is  first  degreased  with  toluene  ,and  dried;  the  surface  to 
be  used  is  then  rubbed  lengthwise  with  Xo  0 emery  cloth  to  rem,ove  anj'  tnmishmg  v.vHch 
may  be  present.  It  is  then  wiped  free  of  any  remaining  emery  dust.  This  proceciure  is 
repeated  using  Xo  00  emery  cloth  and  rubbing  across  the  panel  at  right  angles  to  tin  .r.arxs 
already  rrnde  until  these  are  obliterated.  The  surface  is  then  poi.shcd  m a lengthwise 
direction  using  Xo  150  carborundum  powder  applied  by  a pad  of  cotton  wool  moistened  with 
100/120  petroleum  spirit.  Successive  pads  of  cotton  wool  are  used  subsequently  to  tlio  one 
with  which  the  powder  was  applied  until  a pad  remains  unsoiled  after  having  been  rubbed 
against  the  panel.  The  surface  is  then  washed  wdth  acetone. 

The  grease  to  be  tested  is  worked  in  a standard  IP  grease  worker  (GO  uouble 
strokes  of  the  plunger)  at  room  temperature*  and  is  spread  evenly  on  the  -,ianel  wiih  a 
7>alctte  knife,  care  being  taken  not  to  include  any  air  bubbles,  A doctor  blade  (see  Figure 
2)  is  then  drawn  over  the  grease  to  leave  a film  0,  8 mm  thick.  The  panel  is  then  ready 
for  testing  as  above, 

* For  these  purposes  room  temperature  shall  be  taken  as  15°C-25°C, 
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4.  GVILlCTiimSTIQUES  PHYSICO-CIII.MIQUES 

I 

1 

} 

t 

Lcs  caracteristiqucs  pliysico-cliimiques  dc  la  graissc  pour  arliculaiior.s  iHinicrgocs  j 
dolvciu  elre  comprises  dans  les  limites  mentionnees  dans  ic  tableau  ci-apres  : i 


Rep^ro 

. 

Caract^ridtiquca  physicO'cLimiquee 

Limites 

■ 

Met))od«'s 

1 

Coulcur 

Verte 

(1) 

2 

Point  dc  goultc  minimal,  

12$ 

.NfT  60102 

3 

Penetration  travailiec  (60  cycles) 

(2) 

ASTM  D 217-60  T 

4 

Viscosiie  apparente  maximale  cn  poUcs  i —10  pour  ua  taux  de 

cisaillcmcnt  do  20  scc-l 

1 000 

ASTM  G 1092.58  T 

5 

Stabiliie  e 40  pendant  7 jour*.  Pourceotage  nuximal  ea  poida 

d*huiic  adparee. 

' 

2 

IP  121/57 

6 

Corrosion  aur  lame  dc  cuivre,  3 beurea  i 100  

(3) 

IP  112/.S6 

7 

Teneur  en  ceodres  aulfatees • . 

(2)  (4) 

.NT  60-m 

8 

(2)  (.3) 

(mftboilo  U) 

AST.M  D 120-57 

I (1)  Uno  coulcur  appropri^o  peut  ctre  obtenue  par  raduitiou  k uu  pioduik  pile  dv  2 ^loo  organo*  hoiidc.  ^ , 

I (2)  Dclcrmin^e  pour  servir  de  caraetdristique  d'idcntificauon.  | | 

I (3)  Lea  r6$uluu  dc  cct  essai  sonV  apprdcida  conformdmcnt  aux  iDdications  de  U normo  NFMOT-OIS.  L'ali^rauonj  < 

|de  U lame  apr^  eaaal  doit  ^tre  au  plus  ^galc  a ccUc  qui  correspond  i I'aspcct  2c.  I ■ 

(4)  Lea  mitaux  pr6sents  daus  le  rdsidu  sulfate  aont  identi£6a.  | < 

($)  La  nature  de  I'agent  g^U&ant  eat  identifide.  ' , 


5.  ESSAIS  PARTICULIERS 


La  graisse  pour  articulations  immergees  doit  satisfaire  aux  essais  particuliers 
suivants  : 


5.1.  Resistance  a Toxydalion. 

Lorsque  la  graissc  est  soumise  a i’action  de  I’oxygene  dans  lcs  conditions  nxco.s  pat- 
la  norme  ASTM  D 942-50,  la  chute  de  pression  de  la  bomhc  apres  100  licut  *cs  d’cssat 
doit  etro  inferieure  a 0,7  bar. 


5.2.  Resistance  au  lavage  {tar  I’cau. 

La  resistance  qu’oitrc  la  graissc  au  l.avagc  par  I’cau,  apprccico  d.u\>  1.-n  .•..ndiii..n> 
do  la  norme  ASTM  D 1264-53  T,  doit  ctre  telle  quo  Ic  pourccnlagc  do  graissc  cnir.ili.ee 
soit  infericur  a 5 % a la  temperature  dc  37,8  *C. 
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5.3.  Suibililc  au  travail. 

Apres  100  000  cycles  de  travail  de  la  graisse,  la  penetration  determinee  suivanl 
la  metliode  ASTM  D 217-60,  ne  doit  pas  etre  superieure  a 375. 

5.4.  Particulcs  abrasives. 

Le  nombre  de  particules  abi'asives  determine  dans  ies  conditions  de  I’essai  decrit 
en  annexe  1 nc  doit  pas  etre  superieur  a 15. 
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5.5.  £coulcmciit  par  uii  oriAce  annulaire. 

— Apres  dix  minutes  d'ecoulement  a travers  un  orifice  annulaire  dans  les  conditions 
definies  en  annexe  2,  la  pression  d’ecoulement  doit  raster  pratiquement  consume 
pendant  20  minutes  et  avoir  une  valeur  inicrieure  a 80  bars. 

5.6.  Protection  contre  la  eorrosion  et  discretion. 

Soumise  a I’essai  de£ni  en  annexe  3,  la  graisse  doit  satisfairc  aux  exigences 
suivantes  : 

5.6.1.  Protection  contre  la  corrosion. 

5.6.1.1.  Avant  nettoyage  au  benzene,  la  surface  exempte  de  depots  et  corrosions, 
relative  aux  quatre  eprouvettes,  ne  doit  pas  etre  inferieure  a 80  % de  la  surface  totalc 
de  celles-ci. 

5.6.1. 2.  Apres  nettoyage  au  benzene,  aucune  des  eprouvettes  ne  doit  presenter  dc 
taches  de  corrosion  et  le  nombre  total  de  piqures  relevees  sur  les  quatre  eprouvettes  ne 
doit  pas  depasser  12. 

5.6.2..  Discretion. 

A Tissue  de  ebaque  passage  des  eprouvettes  dans  la  cuve  a cau  de  mcr,  on  nc  doit 
pas  noter  la  presence  de  taches  superficielles  huileuses  recouvrant  plus  dc  5 % dc  la 
surface  libre  de  la  cuve. 


5.7.  Proprictes  anti-usurc. 

5.7.1.  La  charge  moyenne  de  Hertz,  determinee  sur  une  machine  a quatre  billo 
dans  les  conditions  de  la  methode  FS  6503,  du  rccueil  dc  normes  FED-TEST  METHOD 
STD  n*  791,  ne  doit  pas  etre  inferieure  a 50  decanewtons. 

5.7.2.  L’usurc  d’un  couple  d’engrenages  en  cupro  aluminium  lubrifie  .ivcc  la  grai^^c 
dans  les  conditions  definies  en  annexe  4 doit  etre  inferieure  a 2 mg  pour  la  preinien^ 
periodo  d’usure,  3 mg  pour  la  seconde  periode  sans  que  la  sonime  dc  ccs  dcu.\  usutvs 
soit  superieure  a 4 mg. 
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APPENDIX  C 


CAEAPn::  cp.ease  i:EA^n~  di;ty  ’•fA?EP-  v/ash  p.E3is?ArT 


The  grease  shall  coiaply  with  the  following  detail  rcquirc~.cr.ts : 


Min  Max  Tost  Moihod 


4.1 

Penetration  (Worked)  at 

77®f  (25°C) 

310  f_  - 1 

340  rr— 

Zl  ASTM 

4.2 

Dropping  Point,  ^ ^ 

250  (121.1) 

- 

ASTM 

4.3 

Apparent  Viscosity  at  0°? 

(-17.8°C),  poises 

ASTM 

D1C92 

4.3.1 

Rate  of  shear,  25  sec.” 

- 

io,ooo 

4.3.2 

100  sec.”^ 

- 

6,000 

4.3.3 

500  scc.“^ 

- 

3,000 

4.4 

Separation,  50  hr  at  212®F 

(100®C) , % by  wt 

- 

8.5 

3-GP-0/73.2 

4.5 

Viscosity  of  Ease  Oil  at 

100®?  (37.C‘^C),  cSt 

195 

- 

ASTM 

0445 

(Approx  SU  seconds) 

904 

— 

ASTM 

D2161 

4.6 

Corrosion  - After  immersion 

of  a copper  scrip  in  the 

grease  at 

1C0°C -(212°?) , for  24  hours,  there  shall  be'ao  green  discoloration  of  the 
grease  in  the  vicinity  of  the  copper  strip.  Tne  copper  strip,  after  re-oval 
of  the  grease  with  toluene,  shall  show  no  pitting,  etching  nor  dark  brown, 
black  or  grey  staining. 

3-GP-O,  Method  dO.lO 

4.7  Rust  Preventive  Properties  - When  tested  as  prescribed,  the  grease 

shall  be  rated  Mo.  1 or  better.  , 

4.8  Load-Carrying  Capacity  - The  Tirken  OX  load  shall  be  not  less 
than  50  pounds  when  determined  in  accordance  with  ASTM  D25C9.  An 
acceptable  alternative  test  for  Extreme  Pressure  Properties  is  AS7>i  02596 
and  when  tested  by  this  method,  the  Load  Wear  Index  shall  be  40  minimum. 

4.9  Shear  Stability  - When  a 75  g sample  is  subjected  to  the  Roll 
Stability  Test  for  4 hours  at  160  rpa  at  150  ± 2®?  (65  = l^C) , the  Worked 
Penetration  (full  scale  units)  shall  be  not  more  than  20  points  higher  nor 
more  than  60  points  lower  than  the  original  Worked  Penetration  value. 


ASTM  01351 


4.10,  Water-Wash  Resistance  and  Sea  Water  Corrosion  Protection  - ’.'non 
tested  as  prescribed,  the  grease  shall  provide  a continuous  coating  at  the 
end  of  the  water-wash  sequence,  and  complete  corrosion  protection  during 
the  24  hour  exposure  to  synthetic  sea  water. 


3-CP-O,  .Method  49.6 


Scone 


7>.2j  1-ct-c 

This  method  is  intended  Tor  measurement  nf  the  tendency  o{  Inh  r icn:  im; 
oil  to  separate  from  lubricating  greases  at  elevated  temperatures  under  al.Mic  coninuonj.. 

Apparatus 

2.1  Cone  60  mesh  screen*  constructed  of  nickel,  monel  or  stainless  hicci 
in  accordance  with  Figure  i. 

2.2  Oven,  gravity  convection,  with  apparatus  suitable  for  maintaining  the 
temperature  at  100 *C  for  30  hours. 

Procedure 

3.  1 Weigh  10  g of  grease  into  the  cone.  Shape  the  exposed  surface  of  me 

grease  so  that  it  is  smooth  and  convex  to  revent  trapping  of  free  oil.  Suspcnc)  tlie 
cone  in  a clean,  tared,  300  ml  liplcss  ’'cakcr  by  means  of  wire  handles  attached  to  ho..k 

in  a closc'fitting  beaker  cover.  Place  cone  and  beaker  in  the  oven  and  m.aintain  .it  100  *C 
(212*F)  for  30  hours.  At  the  end  of  this  time,  remove  the  cone  and  beaker  ar.il  cool  in  a 
desiccator.  When  the  assembly  has  reached  room  temperature,  lift  tlic  cone  from  i..o 
beaker  and  touch  it  against  the  inside  edge  of  the  beaker  to  remove  any  oil  .Pdhering  to  the 
tip  of  the  cone.  Reweigh  the  beaker. 

Report 


4.1 


Calculate  per  cent  bleeding  in  accordance  with  the  following  formul.'.: 


Per  cent  Bleeding  - of  beaker  - initial  wt  of  bcakcrl  x 100 

Initial  wt  of  grease 


Vitti.  dAuZL  fii.Tt.fK  aoKi.  fO«s  autbifitja 
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WATER  WASH  RESISTANCE  AND 
SEA  WATER  CORROSION  PROTECTION 


1.  Scope 

X.l  This  nethod  is  Incended  for  ossesslog  the  sbllity  of  s grease  to  Bslncsia  s continuous 

fila,  end  to  prevent  corrosion  of  steel  under  the  conditions  of  the  test« 

2«  Materials 


2.1  Steel  speciaens  as  described  in  AS7H  D66S  and  fitted  with  Type  1 speciaen  holders. 

2.2  ISO  grit  alundua  cloth  as  prescribed  in  ASTK  D66S. 

2.3  Drill  press  with  variable  speed  drive. 

2. A Crease  coating  thlcliness-control  jig  consisting  of  a 0.S60  inch  hole  drilled  in  a flat 

plate  or  bar. 

2.5  Apparatus  ss  described  in  ASTM  D66S. 

2.6  Synthetic  sea  water  as  prescribed  in  ASTK  D66S.  (Synthetic  sea  water  having  a pH  higher 
than  8.2  should  be  discarded.  High  pH  such  as  this,  occasionally  arises  froa  the  use  of  old  stock 
solutions.) 


3.  Procedure 


3.1  Wash  the  surface  of  a new  specimen  with  Stoddard  solvent  (3-CP-8)  and  air  dry. 

3.2  Mount  the  specimen  in  the  drill  press  chuck  and  while  rotating  the  specimen  at  1723  + 100  rpm, 
apply  the  alundua  cloth  lightly  to  provide  a new  surface.  Finish  by  wiping  the  surface  with  a 

clean  lintless  material  wetted  with  Stoddard  solvent  (3-UP-b;. 

3.3  Lower  the  speciaen  through  the  cer'ered  grease  coating  jig  and  apply  a layer  of  grenue 

to  the  specimen  with  a spatula.  Then  raise  .he  specimen  slowly  while  rotating  it  at  10  rpn  until 
it  is  clear  of  the  Jig.  Hemove  the  Jig  and  strike  off  the  grease  about  1/8  inch  below  the  bottom 
end  of  the  specimen. 

3. A Pour  900  ml  of  the  distilled  or  de-lonlzed  water  into  a 1 liter  stainless  steel  beaker 

and  position  it  below  the  specimen  so  that  when  the  speciaen  is  lowered  there  will  be  1 inclt  from 
the  side  of  the  beaker  to  the  closest  edge  of  the  speciaen.  Immerse  the  specimen  to  a depth  of 
about  A-l/A  Inches  and  lock  the  press  in  position. 

3.5  Rotate  the  specimen  at  A300  + 200  rpm  or  120  + 2 minutes  in  the  water  at  70  13*F.  j 

3.6  At  the  end  of  the  rotational  period  raise  the  specimen  and  record  the  continuity  of  the 
grease  coating,  discounting  the  water-air  Interface  region  and  1/8  inch  at  the  lower  end  of  the 
specimen. 

3.7  Transfer  the  specimen  to  the  ASTM  D665  apparatus  and  immerse  it  in  synthetic  sea  w.ater 
in  ASTM  D665.  Suspend  the  specimen  by  means  of  a pin  through  the  predrllled  hole  and  secure  it 
with  a clomp.  Start  the  stirrer  and  maintain  the  sea  water  temperature  at  70  13*F  for  2A  hours. 


3.8  At  the  end  of  the  period,  remove  the  specimen  and  record  thu  appearance  of  the  grease 
coating,  noting  particularly  the  location  and  extend  of  rusted  areas. 

3.9  Wash  the  remaining  grease  froa  the  specimen  with  Stoddard  solvent.  Mot  dr>'  wren  clean 
filter  paper  and  record  the  appearance  and  extend  of  rusting  as  detailed  in  ASTM  D66'5. 


A,  Report 

A.l  Report  tha  degree  of  grease  woah-off  and  corrosion  protection  afforded  the  specimen  bv 

the  tost  groaao. 
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abstract  Greases  used  by  Canada,  France,  Germany,  Netherlands 

and  the  United  Kingdom  were  tested  to  the  UK  Specification  DGS  327» 

The  greases  of  IVance,  Netherlands  and  the  UK  were  found  to  be  similar 
and  standardised  under  NATO  Code  No.G-460.  Tests  showed  that  there 
should  be  no  compatibility  problems  if  these  greases  are  mixed. 
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